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Limitations of This SDD
This SDD has been prepared with the best available information taken from reviewed and approved design documents and drawings. There is some in-process design changes that affect the system described in this SDD. These changes are incorporated into this SDD to extent possible and practical. Further, the Fire Hazard Analysis (FHA) (HNF-SD-SNF-FHA-003) has identified some findings and proposed recommendations. As the findings are resolved and as the design changes proceed to completion by incorporation into official design documentation, this SDD will be revised as appropriate. FHA finding 18.7 specifically recommends that the FHA be reviewed and revised as necessary to reflect the final design, construction, and installation.
Master equipment list (SNF-4148) Data and calculation matrix tracking list (SNF-3001) Sequence of operations (see HNF-2356).
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Ownership of This SDD
The CVD Facility Design Authority assigned to the FPS system is responsible for the accuracy and technical content of this SDD. Any questions on the system or content of this document shall be resolved through the design authority. 
Acronyms
System Functions
Normal Process Functions
The FPS provides fire detection, suppression, and loss limitation for the CVD Facility structure, personnel, and in-process spent nuclear fuel. The system provides, along with supporting interfacing systems, detection, alarm, and activation instrumentation and controls, distributive piping system, isolation valves, and materials and controls to limit combustibles and the associated fire loadings.
Safety Functions
There are no nuclear safety functional requirements for fire protection. The FPS provides increased life safety and protection of government property. The system does this by providing passive design features, detecting the existence of an impending or actual fire, alerting personnel of the need to evacuate and automatically preventing the spread of the fire via a wetpipe sprinkler system and manually via portable fire extinguishers or via fire hydrants.
System Classification
All FPS equipment, valves, piping, instrumentation, and controls required to perform primary fire detection and suppression functions are designated as general service. These components are designed and qualified for performance category 2 as defined in DOE-STD-1020, Natural Phenomena Hazards Design and Evaluation Criteria for Department of Energy Facilities. Anchorage and piping for those portions of the system that, upon failure, could impact the performance and function of safety-significant or safety class equipment are designed and qualified for performance category 3 as defined in DOE-STD-1020.
Basic Operational Overview
The FPS consists of fire detection, alarm, and actuation system; a wet-pipe sprinkler system; and external fire hydrants. Manual fire extinguishers are included as part of the FPS. The wet pipe sprinkler distribution system covers the entire occupied portion of the building as shown on Drawings H-1-82237 and H-1-82238.
One FPS services the entire CVD Facility. The CVD Facility is divided into two fire zones by a two-hour, fire-rated wall in accordance with UBC 540. 2-2 SNF-3077 Rev. 0
REQUIREMENTS AND BASES
General Requirements
Operational and functional requirements are taken from HNF-SD-SNF-DRD-002, Cold Vacuum Drying Faciliw Design Requirements.
System Functional Requirements
Functional requirements of the fire protection system include design requirements, safety requirements, environmental requirements, mission critical requirements, and general requirements.
3.1.1.1 Design Requirements 3.1.1.1.1 Facility Requirements
1.
Requirement: DOE requires Two independent sources of firewater Order 5480.7A because the maximum possible fire loss estimate exceeds $50 million.
Basis:
The DOE Order 5480.7A requires two sources of firewater if the maximum possible fire loss exceeds $50 million.
How the system meets the requirement: Although the fire hazard analysis (FHA), HNF-SD-SNF-FHA-003, states that the facility does not meet this design requirement, the present 100-K area service water system cannot support two independent sources of water to the CVD Facility without extensive modifications. Because this requirement is not met, an exemptiodequivalency from the orders has been obtained by the project.
(Reference HNF-SD-SNF-DRD-002, Rev. 4, Section 18.1) Requirement: Process bays and mechanical rooms are designed for Ordinary Hazard, Group 2 occupancy.
Basis: Process bays and mechanical rooms have an increased fire hazard due to the equipment and functions that are performed therein.
How the system meets the requirement: The process bays and mechanical rooms are designed for Group 2 occupancy (confirmed by the FHA, Section 4.3).
Requirement: Office and service areas are designed for Ordinary Hazard, Group 2 occupancy.
Basis: Office and service areas are designed for Group 2 occupancy because light hazard occupancy is not permitted in the CVD Facility.
2.
3.
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Basis:
The fire protection design must comply with all the required codes and orders.
How the system meets the requirement: The project has prepared the Fire Hazard Analysis (HNF-SD-SNF-FHA-003) documenting compliance to the appropriate codes and standards. The design of the FPS complies with all the codes, standards, and orders that are applicable or an exemptiodequivalency from the orders is obtained by the project. The design basis fires have been defined and evaluated in the FHA. FHA finding 18.7 specifically recommends that the FHA be reviewed and revised as necessary to reflect the final design, construction, and installation.
The FHA finding 18.10 (per RLID 5480.7, paragraph 8.1 .a) discusses the need for fire department standpipe connections in areas with a potential for radiological contamination. This SDD requires updating upon resolution.
3.1.1.1.3 Life Safety Code.
1.
Requirement. The CVD Facility shall be divided into two fire zones by a two-hour, firerated wall in accordance with the UBC 540.6. The support area is classified as business occupancy. The process bay area is classified as special purpose industrial occupancy. Each area complies with all requirements in its respective chapter in NFPA 101.
Basis:
The CVD must comply with UBC 540.6. NFPA 101, and SNF-3553 Chapter B2.7.2, "Fire Protection System". The CVD Facility must comply with UBC 540.6.
How the system meets the requirement: HNF-SD-SNF-FHA-003, Section 7.0, indicates how the FPS meets NFPA 101. The two-hour, fire-rated wall is a subject of HNF-SD-SNF-FHA-003, Section 4.6, which indicates a finding (18.1 1) about the construction of the wall. Once the finding in the FHA is addressed, the CVD Facility will meet the two-hour, fire-rated wall requirement.
Firewater Supply
1.
Requirement:
The underground firewater distribution system shall be designed and installed in accordance with NFPA 24. The FPS supplied from the distribution system incorporates a post indicator valve.
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Basis: NFPA 24 deals with design requirements of firewater in underground piping.
How the system meets the requirement:
The distribution system is designed with a post indicator valve, in accordance with NFPA 24, and the distribution system is designed in accordance with guidance from the Authority Having Jurisdiction (AHJ), DOE-RL.
(Reference drawing H-1-82092.) The FHA finding 18.12 discusses the installation of PVC piping rather than metal pipe through the wall of 165K building. This SDD requires updating upon resolution.
Requirement: Underground firewater mains, including valves, hydrants, and fittings, shall be installed, flushed, sterilized, and tested in accordance with the requirements of the NFPA.
2.
Basis: This is to comply with the NFPA requirements to ensure clean water will be available to the fire distribution piping and sprinklers.
How the system meets the requirement: The firewater mains, valves, hydrants, and fittings are installed, flushed, sterilized, and tested prior to operation of the CVD Facility.
(Reference construction specification, Section 15300.).
Requirement:
Whenever feasible, all water distribution systems shall be of the loopedgrid type providing two-way flow with sectional valving arranged to provide alternated water flow paths to any point in the system.
3.
Basis: Alternate water supplies provide defense in depth.
How the system meets the requirement: The project does not meet this requirement The project has received a waiver for this requirement (reference DOE Letter No. 98-SNF-181, dated October 5, 1998).
Requirement:
Fire mains are at least 8 in. Sprinkler supply lead-ins are at least 6 in. In no case can the lead-in be smaller than the sprinkler riser. Distribution mains that supply water for domestic andor process water and will provide water for fire suppression are at least 12 in. in diameter. Sprinkler supply lead-ins are to run under buildings the minimum distance possible. All lead-ins are connected with the sprinkler system at the base of the riser.
Basis: RLID 5480.7 Section 8.1.a. This is a method to ensure that the hydraulic pressure drop does not detrimentally affect the supply of water to combat fire situations.
How the system meets the requirement: The fire mains are 8 in., the lead-ins are 8 in., and the CVDF uses separate water supplies for domestic water and firewater. Supply lead-ins run under the wall of the administrative section of the facility. This is the minimum possible distance under a building. The lead-ins are connected to the sprinkler system at the base of the riser. (Reference drawings H-1-82092, -82094.)
4.
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5.
Requirement: Sprinkler risers shall be located at exterior walls.
Basis: By placing the risers on exterior walls, this reduces the likelihood that they will be inaccessible.
How the system meets the requirement: The sprinkler risers have been designed to be located at the exterior walls. (Reference drawing H-1-82237.)
Requirement: Outside control valves shall be located, if possible, a minimum distance of 40 ft from the building. Alarm valves shall be located as close as practical to the building entry point.
Basis: Control valves must be located a safe distance from the facility to allow access to them during a fire. Requirement: Hydrants shall be provided so that hose lays from hydrants to all exterior portions of a protected building are not more than 275 ft. Hydrants should not be closer than 40 ft to the facility.
Basis: NFPA 24, Paragraph 4.2.2. Hydrants need to be far enough way from a building to allow the fire department access without being to close to a fire. The hose lays need to be adequate to fight fires.
How the system meets the requirement: The hydrants are located greater than the 40 feet from the facility as required by the NFPA 24, paragraph 4-2.2 (the SE hydrant is about 45feet from the building). The hose lays are not more than 275 ft. (Reference drawing H-1-82092.)
6.
7.
3.1.1.1.5 Automatic Sprinkler System
1.
Requirement: Sprinkler systems shall be wet-pipe and installed in accordance with NFPA 13. NFPA 13 shall be used to determine the hazard classification for the facility and the water supply requirements.
Basis: NFPA 13 is the required code for the sprinkler system
How the system meets the requirement: The sprinkler systems are wet-pipe and installed in accordance with NFPA 13. The FHA finding 18.8 discusses the need for additional sprinklers under the walkway to the mezzanine located equipment. This needs to be resolved. NFPA 13 is used to determine the hazard classification for any facility. The hazard classification basis is indicated on Drawings H-1-82237 and H-1-82238.
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Water supply requirements are documented in calculation MEI-2288-FP-02 (see SNF-3001). Requirement: Hydraulic designs are required for all sprinkler systems. Density curves presented in NFPA 13 shall be used for calculating sprinkler demand for hydraulically designed systems.
Basis:
Sprinkler design uses the hydraulic data presented in NFPA 13.
How the system meets the requirement: Hydraulic designs are developed based on calculations MEI-2288-FP-01 and MEI-2288-FP-03 (see SNF-3001). These designs have been implemented via the design media.
Requirement: Hose stream requirements shall be a minimum of 500 gpm regardless of the hose stream demands. Determination of the adequacy of water supplies is made based on actual flow test measurements gathered using methods in NFPA 13, Appendix B.
2.
3.
Basis: Hose stream measurements use the NFPA requirements.
How the system meets the requirement: A water flow test conducted on February 6, 1999 had a static pressure 112 psig, a flow of 1,l IO gpm, and a residual pressure of 92 psig.
3.1.1.1.6 Fire Alarm and Detection Equipment
1.
Requirement: All fire detection and alarm devices are suitably listed by Underwriters Laboratories (UL) or approved by Factory Mutual. All fire alarm and detection equipment is similar to and compatible with a "Pyrotronics System 3" or equal. A single system is selected for use throughout the site.
Basis: Instrumentation and controls need to be appropriately qualified for reliability.
How the system meets the requirement: Specification section 15300 and Submittals 0130 through 0137 comply with this requirement. Pyrotronics equipment is described in Drawing H-1-82244. 
Requirement:
Provide supervisory devices for all critical functions (valve position switches, water level, and temperature) shall be provided.
Basis: Displays are provided to give personnel information regarding the status and capabilities to combat fires.
How the system meets the requirement: Supervisory devices for all critical functions (valve position switches, water level, and temperature) are provided (reference drawing H-1-82244). The fire water control valve in the 190-KW basement is not alarmed; it is chained and locked. However, this is not considered to be within the facility.
Requirement: Bypass test switches shall be provided for all smoke detectors that operate dampers, shut down HVAC equipment, or trip pre-action systems.
Basis: Automatic functioning of key equipment requires periodic testing.
2.
3-6 How the system meets the requirement: The FACP and the W A R have the capability of annunciating at least three separate conditions: (1) fire alarm, (2) supervisory alarm, (3) trouble signal indicating a fault in either of the first two conditions; annunciation of each condition is separate and distinct from the other two. The details of the components used are found in Submittal 0238.
Requirement: A FACP must be provided that has the ability to transmit subsequent soundings of fire alarm panel supervisory signals.
Basis: Personnel are to be notified when fire response related actions are in process.
How the system meets the requirement: A FACP that has the ability to transmit subsequent soundings of fire alarm panel supervisory signals is provided. The interface between the FACP and the W A R is detailed in Drawing H-1-82244 and Specification Section 16720, Part 2.
3.1.1.1.8 Fire Alarm Equipment 1.
4.
5.
Requirement: Alarms that respond to the flow of water shall be provided wherever a sprinkler system is installed and complies with requirements of the NFPA standard for the type of signaling system used (DOE Order 6430.1A, Paragraph 1530-8.2.2).
Basis: This satisfies the NFPA requirement.
How the system meets the requirement: Alarms that respond to the flow of water are provided wherever a sprinkler system is installed and complies with requirements of the NFPA standard.
Requirement: A manual fire notification method, such as manual fire alarm boxes shall be provided and located in accordance with the appropriate NFPA standard.
2.
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How the system meets the requirement: Pull boxes are installed as required by ANSI/NFPA 101 and are shown on Drawing H-1-82244.
Automatic Fire Detection System
1.
Requirement: Automatic fire detectors and their spacing and location shall comply with the requirements of NFPA 72. Spacing shall be based on threshold fire size, growth rate, and ceiling height as described in the standard.
How the system meets the requirement: Fire detector requirements are outlined in Specification Section 16720, Paragraph 1.4.3, and meets NFPA 72. Detector spacing is in accordance with NFPA 72 and is shown on Drawing H-1-82244.
Requirement:
Smoke detectors shall be installed in all areas. Smoke detectors shall be photoelectric type as described in NFPA 72.
Basis: Smoke detectors provide indications of fires when personnel are not in an area.
How the system meets the requirement: While smoke detectors are required to be of a photoelectric type as described in NFPA 72, the ionization type has been specified (Submittal 238). Correspondence from fire protection engineer C. Myott states that ionization type is acceptable as an equivalent.
2.
3.1.1.1.10 Fire Barriers
1.
Requirement: Walls separating the process bays shall be made from pre-cast concrete panels, steel framing, and noncombustible materials in a fire-rated configuration.
Basis:
The walls are used to separate and keep a fire in a local area within the CVDF.
How the system meets the requirement: Walls separating the process bays are made from pre-cast concrete panels, steel framing, and noncombustible materials in a fire-rated configuration. Details of construction are shown on Drawing H-1-82125, Cold Vacuum Drying Facility Structural Pre-cast Panels. The FHA finding 18.4 discusses the need for additional fire barrier between the process bays; this needs to be resolved.
Requirement: All closable openings in firewalls and ventilation systems penetrating rated fire separations shall be provided with fire doors or fire dampers of the appropriate ratings in accordance with NFPA 90A.
Fire doors or dampers cannot defeat the fire rating of a firewall or ventilation system.
2.
3-8 SNF-3077 Rev. 0
How the system meets the requirement: All closable openings in firewalls and ventilation systems penetrating rated fire separations are provided with fire doors or fire dampers of the appropriate ratings in accordance with NFPA 90A. There is only one penetration in a fire-rated wall; door 32 is fire-rated to the appropriate rating (reference drawing H-1-82112).
Requirement: Penetrations in fire-rated separations shall be sealed with fire-rated materials that have been tested in accordance with ASTM E-1 19, and listed UL or approved Factory Mutual. All sealing materials shall be suitable for the fire rating of the wall, floor, or ceiling and listed for use with the applicable building materials and the penetration configuration.
Basis:
The penetrations cannot defeat the fire rating in a wall, floor, or ceiling.
How the system meets the requirement: A fire stopping sealant is specified by brand name, which is approved by UL.
3.
3.1.1.2 listed in Chapter 4 of the CVD Facility FSAR. Operational safety requirements are discussed in FSAR Chapter B11.4. It is noted that there are some "TBDs" in this section pending the resolution of findings contained in the FHA.
Environmental Requirements.
There are no environmental requirements for this system.
SAR Functional Requirements. This system has no FSAR functional requirements
Mission-Critical Requirements.
There are no mission-critical requirements for the system.
General Requirements.
General requirements are presented by system in Section 3.1.2.
Subsystem and Major Components
The FPS consists of pumps, valving, instrumentation, and controls that route the firewater throughout the CVD Facility.
Boundaries and Interfaces
System Boundaries The FPS location and boundaries include the facility sprinkler system in all occupied areas, manual fire extinguishers in occupied areas, a standalone fire alarm system, and a fire riser loop around the outside of the CVD Facility. The CVD Facility incorporates noncombustible materials into the design as much as possible to reduce or eliminate the facility fire load.
System Interfaces
The FPS has the following interfaces with the CVD Facility:
3-9 SNF-3077 Rev. 0 0 FPS interfaces include a tie-in to the service water main in the 190KW cross-tie, CVD Facility RFAR to the 200 Area system (SDD SNF-3065), Facility heating, ventilation, and air conditioning (HVAC) system for fire dampers and HEPA filters over-temperature protection (SDD SNF-308 I), Facility HVAC system for control of fan motors upon initiation of smoke detector alarm Facility piped systems for floor drains (SDD SNF-3073) and fire suppression distribution Facility electrical distribution system for normal operation power and unintenuptible power supply (UPS) for the alarm system (SDD SNF-3075).
(SDD SNF-3081), loops,
Codes, Standards, and Regulations
Code of Federal Regulations (CFR)
IO CFR 830.120, "Quality Assurance" 29 CFR 1910.120, "Occupational Safety and Health Standards." 
American Society of Mechanical Engineers (ASME)
DOE Standards
All FPS valves, components, instrumentation, controls, and support structures required to perform the general services are designed and qualified for performance category 2 as defined in DOE-STD-1020. Anchorage for those portions of the system that, upon failure, could impact the performance and function of safety-significant or safety-class equipment are designed and qualified for performance category 3 as defined in DOE-STD-1020. There are no technical safety requirements (TSRs) for the FPS.
National Equipment Manufacturers
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Special Requirements
Radiation and Other Hazards
This section does not apply to this SDD.
ALARA
There are no specific ALARA requirements imposed on the FPS. There is a requirement (reference DRD Section 6.6.4) regarding the containment, routing, and controls placed on floor drains in areas covered by automatic sprinkles. This is related to the waste treatment and handling systems to minimize releases.
Nuclear Criticality Safety
Criticality control is not required for the FPS.
Industrial Hazards
There are no unique industrial hazards requirements not covered by National Codes and Standards.
3.2.5
All FPS components are designed to function under worst case internal and external environmental conditions (excluding seismic conditions). The FPS is seismically qualified for performance category 2. It is protected from high winds and tornadoes by the structure of the CVD Facility. Flooding, lightning, and snow load projection are provided by the placement and design of the CVD Facility.
Human Interface Requirements
With the exception of the manual pull box, all FPS operation is automatically controlled through the FACP. Certain manual operations (e.g., turning on the service water) are performed prior to the system being fully functional. There are no unique human interface requirements not covered by National Codes and Standards.
Specific Commitments
All aspects of the FPS are in compliance with the Hanford Federal Facility Agreement and Consent Order (Ecology 1994) , and in compliance with applicable federal, state, and local laws and American Indian treaty rights.
Operating Environment and Natural Phenomena
3-12
SNF-3077 Rev. 0
Engineering Disciplinary Requirements
Civil and Structural
All FPS valves, components, instrumentation, and controls are required to perform the general service functions and are designed and qualified for performance category 2 as defined in DOE-STD-1020.
Mechanical and Materials
The FPS is designated as general service. To meet the general service requirements, the FPS is designed and tested to the following standards: 
Chemical and Process
Electrical Power
All FPS detection and alarm wiring to the FACP are per NFPA 70 to meet general service requirements. All FACP interfaces with the CVD Facility electrical system are through dedicated hard-wired circuits, with connections to the facility single-phase 120 V (ac) electrical as needed. All wiring is installed per NFPA 70.
Instrumentation and Control
The FPS interfaces with the facility monitoring and control system. It is a standalone system with a dedicated control panel and UPS and a WAR.
All FPS power is non-safety, supplied by the facility power grid. Isolation from power transients and failures is provided such that detection functions are accomplished under power loss or transient conditions. Upon failure of the building power supply, UPS is automatically activated.
The fire detection inputs and outputs are located as follows.
0
Smoke ionization type: one in each regularly occupied room.
Detectors: five in process bays 2 through 5, five in the transfer corridor, and one on the second floor of process bay 1. Hallways in the administrative area have at least one each.
Pull boxes: Manual fire alarm located at each personnel egress door (including process bay 1) in the process and administrative areas. Manual pull boxes are the only components of the FPS that could be considered local control.
Fire gongs: Located in each process bay (including process bay 1) at the entrance with strobe and three in the transfer corridor. In the administrative section, there is one in each of the restrooms and at least one in each hallway. No engineering units are used and no values are displayed on the FACP. There is only an indication of the state (on or off) of the monitored condition. This is true during both upset and emergency conditions.
Fire detection equipment is standardized throughout the facility.
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Computer Hardware and Software
General service computer hardware and software are covered under the SDD for computer software design description (CSDD) for the Monitoring and Control System (MCS) (SDD SNF-3090).
Fire Protection
The fire protection requirements are discussed throughout this SDD. Refer to Section 3.1.4.8 for the fire protection codes that must be met.
Testing And Maintenance Requirements
Testability
The requirements for the testability of the FPS are dictated by the individual components as directed by the test specification, construction specification, and operating manuals. No unique testability requirements are identified.
Technical Safety Requirement-Required Surveillance
There are no TSR required surveillances for the FPS.
Non-Technical Safety Requirement Inspections and Testing
The FPS is designed to operate through the design life (five years) of the facility without regularly scheduled facility shutdowns for maintenance. System maintenance activities are limited to maintenance due to failures. Additional maintenance activities and procedures are scheduled if system surveillance, testing, or maintenance identifies additional requirements. All maintenance is performed under controlled procedures using approved (by HFD) equipment and materials. Only spare parts meeting design criteria are procured and used. The fire protection equipment is designed for efficient maintainability. Surveillance, testing, and maintenance of the system is performed by the HFD. Periodic testing is performed with the system on line and fire department personnel present.
Maintenance
The FPS is designed to operate through the design life of the equipment (five years) without regularly scheduled facility shutdowns for maintenance. System maintenance activities are limited to maintenance due to failures. Additional maintenance activities and procedures may be scheduled if additional requirements are identified by system surveillance.
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Other Requirements
Security apd Special Nuclear Material Protection
Special Installation Requirements
Reliability, Availability, and Preferred Failure Modes
The actual life of the project is scheduled to be three years and the design life is scheduled for five years. Adequate spare parts per the maintenance manuals are on hand to handle any downtime situation in a timely manner.
Quality Assurance
The fire prevention system fabrication quality assurance/control program is based on the Master Equipment List (SNF-4148) and application of a graded approach as described in the Project Hanford Quality Assurance Program Description (HNF-MP-599). Components (piping, instruments, and electrical conduit) are mounted to the facility walls and floor as required. The FPS is configured as described in the following paragraphs (see Figure 4 -1 for a general layout of the FPS).
Miscellaneous
Firewater is received from existing firewater supplies in the 100-K Area. The CVD Facility 8-in. fire water line ties into the existing 24-in. 100-K Area line in the 190-KW tunnel. The water travels approximately 250 ft with little elevation gain before connecting to the riser in Room 110 of the CVD Facility. From the riser the water is distributed by headers to three primary areas: the administrative area, the transfer corridor, and the process bays.
Firewater is delivered to the administrative area in a 3-in. header. Sprinkler branches off the header vary in size from 1.5 in. to 1 in. depending on location.
Firewater is delivered to the first floor bay and process corridor in separate 3-in. and 4411. headers. The first floor process bay header is routed along the west side of the bays running through each bay and terminating just short of process bay 1. There are two sprinkler branches varying from 1.5 in. to 1 in. in size along the north and south walls of each process bay. There are no sprinklers at the first floor level in process bay 1.
The 3-in. transfer corridor header is centered along the length of Room 116. From this, 1.25-in. and 1-in. branches supply sprinklers in each room and the tank room. 
Physical Location and Layout
The fire water supply connection comes into the fire riser mechanical room (room 110) as shown on Drawing H-1-82237. The FACP is located in room 109 and shown on Drawing H-1-82244. The FACP provides indications, alarms, and signals to site and other fire response functions. Remote indication is accomplished by use of a radio fire alarm reporter (RFAR).
Principles of Operation
The FPS serves two primary purposes. First, the room ionization detectors and the heat sensors in the ventilation ducts serve to warn occupants of a fire. Second, the wet-pipe sprinklers, external fire hydrants, and manual fire extinguishers limit property losses. Together, the components limit personnel exposure to contaminants.
The fire detection (or alarm) system is powered by 120 V (ac) from the building power supply. Both the FACP and the WAR are on dedicated circuits and both have an UPS. After completion of installation and testing, the fire detection system requires only periodic testing by the HFD. User interface is limited to the static displays on the FACP. These displays include indication of water flow and alarm status by zone. Also shown is the status of the UPS, tamper switches, HVAC fan motors, and the RFAR.
There are three separate means of detecting fires. In each instance of detection, the resulting alarm is the same. There are 12 alarm locations. At each location, there is a 92 DBA gong accompanied by a minimum 75-candela strobe. Alarms are located in hallways, process bays, both restrooms, and at the facility entry.
Fire alarms are initiated by ionizing smoke detectors, rate of rise heat detectors in ventilation ducts, and manual pull boxes.
The ionization principal fire detectors are manufactured by Cerberus Pyrotronics, Model DI-3. The detectors respond to the first traces of fire in the form of visible smoke or invisible products of combustion. The detectors have dual ionization chambers. One chamber detects the presence of combustion products; the second chamber serves as a reference to stabilize the detector's sensitivity for changes in environmental conditions.
As products of combustion enter the sampling chamber, the chamber current is reduced, producing a voltage change. At the time the voltage range exceeds the predetermined threshold, the alarm is signaled to the control unit. The detector locks in upon alarm and must be reset from the control panel. Detector sensitivity is preset at the factory.
The DI-3 detector is designed for open area protection in areas with air velocities up to 300 fpm. Fire detection (alarm) zones are shown in Table 4 -1.
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Zone
The manual fire stations are manufactured by Cerberus. Model MS-501 is used in all applications. The boxes require a double action to activate; the initiator is required to push in a tab, then the actuating lever is pulled down. After activation, the lever is locked in the "down" position. Restoring the system to normal can only be accomplished by opening the cover of the 4-4 SNF-3077 Rev. 0 hinged housing and then opening, closing, and locking the cover.
In the event a manual pull box is activated, the building alarms sound. No sprinklers are activated unless the thermal link in an individual sprinkler is melted. The RFAR transmits this information to the HFD.
The primary means of fire protection within the facility is the wet-pipe sprinkler system. Manual extinguishers are available to supplement the sprinklers as required. Fire hydrants are available for protection from external fires.
Sprinklers are provided throughout the facility in accordance with NFPA 13. The Operational Support Area (administrative section) is designed for ordinary hazard Group 2, while the process bays and process bay support area (transfer corridor) is designed for ordinary hazard Group 2.
Three types of sprinklers are used: upright, pendent, and recessed pendent. All are automatically actuated using a fusible link that melts at its rated temperature. All sprinklers are set to activate between 165 O F and 212 OF. Individual sprinkler distribution areas comply with NFPA 13.
In the event of a fire, the thermal fusible link in each sprinkler head melts, releasing water. A water flow alarm sounds at the FACP and, if water flow is sufficient, a motor gong is activated at the fire riser in Room 110. Fire detectors near the fire activate the building alarms and the RFAR. Building occupants evacuate in accordance with the building evacuation plan. The RFAR communicates with the HFD, transmitting the location and type of alarm.
Manual fire extinguishers are provided in each of the process bays, including bay 1, along the west wall of the transfer corridor, at the north and south ends of the mechanical equipment room, and in each of the main corridors of the administrative section. All fire extinguishers are listed in the current Fire Protection Equipment Directory (UL 1994~).
Two fire hydrants are provided on the exterior of the facility: one at the southeast corner and the other at the northwest comer of the building. Hydrants are provided so that hose lays to all portions of the building are no more than 275 ft long. Available flow into the facility is 890 gpm; required flow is 869 gpm. Both fire hydrants are listed in the current Fire Proiection Equipmeni Direciory (UL 1994c).
System Reliability
The FPS is designed to be highly reliable in its operation and to not require regularly scheduled maintenance. The FPS is designed to stay in operation throughout the process operations period for the CVD Facility. The FPS is designed to provide all services required for operation of the safety-class components identified for the system.
System Control Features
The FPS operates in a passive mode with no operator interface under normal conditions. Setpoints are built in with equipment type and are not adjustable by building occupants.
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The FPS contains instrumentation and alarms that monitor system parameters.
Setpoints and Ranges
Operating Limits
Equipment, components, and systems that comprise the FPS have been selected to perform specific functions. The following absolute operating limits must be complied with to maintain functionality and confidence in the operability of the system. Violation of any of these limitations requires the restoration of the affected service prior to return of active service of the FPS.
0
Facility power cannot be out for more than 60 hours. Battery backup in the FACP is limited to 60 hours.
Firewater supply pressure cannot fall to less than 103 psig at the 190-KW tunnel tap in location.
Precautions System controls and presets preclude violation of system and component limitations under normal conditions. Operations beyond normal conditions require inspection of the affected components to determine if operation limits have been exceeded. Items of special concern are noted in the operations manuals provided by the fabricator for the respective equipment and are integrated into the normal periodic testing procedures by the HFD.
Operations
Initial Configurations (Pre-startup)
A Test specification will be developed identifying the requirements for all testing associated with this system. This specification will address factory acceptance tests (FATS) and construction acceptance tests (CATS), and pre-startup tests.
System Startup
Startup, alignment, prerequisite testing, and formal start up activities will be identified in the test specification.
Normal Operations
Normal operation of the EFS is described in Section 4.1.4.
Operational procedures providing detailed information on operating modes and activities (including alarm response, shutdown, etc.) will be developed.
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Off-Normal Operations
The only identified off-normal event would be if the fire suppression system fails to turn off after initiation. This event would eventually cause the retention basin to overflow. Manual intervention is required in this case, and the appropriate actions will be identified in the alarm response procedures.
System Shutdown
There is no emergency shutdown of the FPS. Once in operation, the system is only shut down by the HFD.
Safety Management Programs and Administrative Controls
The necessary administrative controls procedures will be developed and incorporated into the operating procedures to prevent manually draining contaminated water from a sump to the retention basin.
These controls and procedures are in accordance with the Spent Fuel Integrated Safety Management Plan.
Testing And Maintenance
Temporary Configurations
The FPS cannot be placed in a temporary configuration. If this is not feasible, the facility cannot be operated until the FPS can be returned to normal configuration.
Technical Safety Requirement-Required Surveillances
No TSR surveillances are applicable to this system.
Non-Technical Safety Requirement Inspections and Testing
Non-TSR inspections and testing are to be conducted while the system is in service and performed per the equipment manufacturer's recommendations. Per the operations manuals, surveillance is incorporated into the FPS operating procedures. Operators are to report all occurrences to their supervisors who then initiate an occurrence investigation. The FPS is designed to enable both manual and electronic inspection of the system and its component and supporting system equipment.
Operational safety requirements are discussed in FSAR Chapter B11.4. It is noted that there are some "TBDs" in this section pending the resolution of findings contained in the FHA.
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Maintenance
The FPS is designed to operate through the design life of the equipment (five years) without regularly scheduled facility shutdowns for maintenance. System maintenance activities are limited to maintenance due to failures. Additional maintenance activities and procedures are scheduled as required by HFD procedures. All maintenance is performed under controlled procedures using approved (HFD qualified) equipment and materials. Only spare parts meeting design criteria are procured and used. The equipment is designed for efficient maintainability. The surveillance, testing, and maintenance of the system is achieved at minimum cost and level of support services per DOE Order 6430.1A, Section 1300-12.4.10.
Fire protection system drawings are grouped under eight drawing numbers. The primary drawing title of all drawings is Cold Vacuum Drying Facilily. The secondary title, drawing numbers, and numbers of applicable sheets with each subpackage are as listed in Operating and maintenance procedures will be developed.
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